Clinical and electrophysiological characteristics of Brugada syndrome caused by a missense mutation in the S5-pore site of SCN5A.
Brugada syndrome is an inherited cardiac disorder caused by mutations in the SCN5A gene encoding the cardiac sodium channel alpha-subunit, and potentially leads to ventricular fibrillation and sudden death. We report a case of a novel SCN5A mutation associated with Brugada syndrome. A 51-year-old man suffered from recurrent nocturnal syncopal attacks due to polymorphic ventricular tachycardia. His electrocardiogram showed ST-segment elevation in V1-V3 leads, but there was no evidence of structural heart disease. DNA sequence analysis of SCN5A in this patient revealed a missense mutation (R282H) in the S5-pore region of domain I. This mutational change was not present in 100 healthy Japanese controls. In the patient's family, a 36-year-old brother had died suddenly. Genetic analysis identified two other carriers of the R282H mutation, who had ST-segment elevation and slightly increased QRS widths, but they experienced no syncopal episodes or ventricular fibrillation. Electrophysiological investigation of the R282H mutant channel expressed in cultured cells showed a severe reduction in sodium current density and a mild positive shift of activation curve. R282H did not enhance intermediate inactivation. Single-channel conductance of R282H was slightly decreased compared with WT. The electrophysiological characteristics of the R282H channel are suggested to be closely related to the clinical phenotype of Brugada syndrome.